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INTRODUCTION AND BACKGROUND 

Accurate determination of red salmon (Oncorhynchus nerka) spawning 
escapement and distribution on the spawning grounds in  the  Nushagak and 
Togiak dis t r ic ts  has been obtained on a continuing and comparable bas i s  
s ince  1946. In 19 66, both aerial and ground surveys were conducted for the  
seventh year under the direction of the  Alaska Department of Fish and Game. 

The purpose of the  survey program is to  provide accurate estimates of 
abundance and distribution of red salmon in the various important spawning 
a reas .  Estimates of total escapement of red salmon to  most systems a re  
obtained a t  tower counting s i t e s  located on the main stem of the  rivers.  In 
systems where counting towers are  not s i tuated,  aerial  surveys are used to  
determine spawning escapements a s  well  a s  distribution. Distribution of 
f i sh  on the  spawning grounds is an importarit-factor in the  determination of 
optimum escapement requirements and utilization leve ls  of escapement,  a s  
well a s  evaluation of the effect of f ishing regulations. 

Seven major spawning systems in the  Nushagak and Togiak dis t r ic ts  - 

were included in the  survey. Figures 1 and 2 show the main spawning sys-  
tems surveyed. Detailed maps of each area a re  available in the 1965 report 
(Nelson, 1966).  

AERIAL SURVEY METHODS 

Total red salmon escapement t o  Wood River, Igushik River, Tikchik 
Lakes,  Togiak Lakes and the Nushagak-Mulchatna River system were es t i -  
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mated by the tower counting method. The tower location on the Nushagak- 
Mulchatna River system enabled an accurate tota l  es t imate  of spawners to  
t h i s  large drainage for the f i rs t  time. Although 50,200 red salmon were 
counted pas t  th is  tower, adverse weather and water conditions precluded 
aerial  estimates of the spawning grounds. Climatic conditions were favor- 
able  during the  remainder of the  aerial  survey program. 

Escapements to  Lake Nunavaugaluk and Kulukak River systems and 
tributaries of the  Togiak River were estimated by aerial  surveys.  

Supplemental ground counts by personnel of the Fisheries Research 
Institute of the  University of Washington and the  Alaska Deparkment of Fish  
and Game provided useful comparisons with aer ia l  es t imates .  

Total population estimates by area were again derived by employing 
the chain-link index method. A complete discussion of this  method a s  well 
a s  other methods employed in the  surveys can be found in Nelson 19 66 and 
1965. 

Tables 1-5 l i s t  peak spawning ground estimates from a l l  a reas  within 
each  lake and river system. The reliability and accuracy of the  chain-link 
method (Nelson, 1965, 1966) was again tes ted by comparing total  population 
estimates before revision with tower enumeration figures (Table 8).  The sum 
of major spawning population es t imates  in the Nushagak and Togiak districts 
was  7.2 percent l e s s  than known (from tower counts) total  populations dur- 
ing 19 66. In addition, estimates of separate,  major spawning populations 
averaged a -4.4% deviation from counting tower es t imates .  The under-esti- 
mate in  both c a s e s  i s  probably due to  the  f ac t  that  aerial  and/or ground 
surveys generally cannot cover a l l  possible  spawning areas .  

NUSIfiGAK DISTRICT 

Wood River Lakes 

Peak aerial  estimates of red salmon for the  Wood River Lakes in 1965 
and 19 66, and peak estimate ratios for t hese  two years are  shown in Table 1 . 
Preliminary population estimates and est imates  adjusted to  the  tower count 
total  are  shown in Table 6. 

The 19 66 escapement of 1,208,700 red salmon to  the  Wood River Lakes 



contributed 7 4  percent of the  total  Nushagak dis t r ic t  escapement and was 
the  largest  escapement s ince 1959 (Table 6).  

Most ~ o t e w o r t h y  were the very large returns t o  the  Agulowak (1 76,000) 
and Agulukpak (1 10,000) Rivers a s  both rivers received over 100,000 spawners 
for the  second straight year.  T11e 1962 brood year  was expected to  be the 
dominant year  c l a s s ,  however, a large return of 5-year old f i sh  to  the  Wood 
River system (51 p e r c e ~ t )  and the unexpected large returns to the Agulowak 
and Agulukpak Rivers from the  1961 brood year  produced record returns in both 
rivers . 

Red salmon runs to Lake Aleknagik and Nerka were the largest  s ince  
195 6 and 19 60, respectively (Table 6) . Lake Beverly accounted for 22 per- 
cent  of the  system escapement while Lakes Milcchalk and Kulik were dis-  
appointing with far fewer spawners than these  areas  were capable of support- 
ing (Table -6). 

Beach spawning areas  of importance in the  Wood River Lakes were 
N-4 - N-6 Beach and Anvil Bay of Lake Nerka; D Slough Beach of Little 
Togiak Lake and Hardluck Bay, Silver Horn and B-12 beaches  of Lake Beverly 
(Table 1 ) .  

Creek spawning populations were good, namely Eagle, Hansen and 
Ice Creeks of Lake Aleknagik and Pick Creek of Lake Nerka (Table 1 ) .  

Spawning in rivers between lakes  accounted for 28 percent of the  
escapement to  the  Wood River Lakes, while 54 percent were beach spawners 
(Table 11).  

Fifty percent of the  total  escapement was  accounted for by peak 
aerial  estimates in  the  Wood River Lakes in  19 66 (Table 9 and 10). 

Igus hik Lakes 

Peak aer ia l  estimates of red salmon for the  Igushik Lakes in 1965 
and 1966, and peak estimate ratios for t hese  two years  are  shown in Table 
2 .  Preliminary population estimates and est imates  adjusted t o  t he  tower 
count are shown in Table 6. 

The 1966 escapement of 206,400 red salmon t o  the Igushik Lakes 
contributed 13  percent of the  tota l  Nushagak dis t r ic t  escapement (Table 6). 



As in the pas t ,  the  Katlilene River, Ongoke River, Francis Creek 
and westshore beaches  of Lake Ualik were the most important spawning 
a reas  in 1966 (Table 2 ) .  

Distribution of spawners in the  three major types  of spawning 
areas  i s  shown in Table 11.  The exceptionally large return to  the  Ongoke 
River, which'is c lass i f ied a s  a creek spawning a rea ,  resulted in the high- 
e s t  creek spawning percentage in 8 years  of observation (Table 11) .  

Forty-five percent of the  tota l  escapement was  accounted for by 
peak aerial  estimates in the  Igushik Lakes system (Tables 9 and 10).  

Lake Nunavaugaluk (Snake River Lake) 

Pe-ak aerial  estimates of red salmon for Lake Nunavaugaluk in 1965 
and 19 66, and peak estimate ratios for t hese  two years are shown in Table 
3 .  

The 1966 escapement of 4,500 red salmon to  Lake Nunavaugaluk is 
based solely  on aerial  surveys and consti tuted .3 percent of the total  
Nushagak district  escapement in 1966 (Table 6). 

Over half the  f i sh  spawned on the  e a s t  s ide  of the  lake,  showing 
no  preference for any particular area there.  Fish were similarly dispersed 
on the  wes t  s ide  of the  lake along the  beaches  suitable for spawning. 

Tikchik Lakes 

Peak aerial  estimates of red salmon for the  Tikchik Lakes in 1965 
, and 19 66, and peak estimate ratios for t hese  two years  a re  shown in Table 

4 .  Preliminary population estimates and est imates  adjusted to  t he  tower 
count a re  shown in Table 6. 

The 1966 escapement of 161,000 red salmon to the  Tikchik Lakes 
consti tuted 10 percent of the  total  Nushagak dis t r ic t  escapement (Table 6). 

The single most important spawning area was  the Tikchik kiver, 
while other important areas  were Cow Creek and Allen River Beach (Table 4) . 

Distribution of spawners was  almost evenly divided between creeks,  



beaches and rivers (Table 1 1) . Forty-five percen-t of the tota l  escapement 
was accounted for by peak aerial  estimates in the  Tikchik Lakes system, 
cornparing favorably with pas t  years  for th i s  area (Tables 9 and 10) .  

Nus hagak- Mulchatna River System - 

With the establishment of a counting tower on the  Nushagak-Mul- 
chatna system, for the first  time in 19 66, it was planned to  compare aerial  
es t imates  with tower counts.  However, due t o  adverse weather and water 
conditions,  aerial  surveys were not conducted on the Nushagak-Mulchatna 
system in 1966. 

The 1966 escapement of 50,200 red salmon to  the  Nushagak-Mulchatna 
system contributed 3 percent of the  tota l  Nushagak dis t r ic t  escapement (Table 
6 )  

TOGIAK DISTRICT 

Togiak Lakes 

Peak aerial  es t imates  of red salmon for the  Togiak Lakes in 1965 
and 1966, and peak estimate ratios for t hese  two years a re  shown in Table 
5 . Preliminary population es t imates  and est imates  adjusted to  the  tower 
count are  shown in Table 7. 

The 19 66  escapement of 91 ,100 red salmon to  the  Togiak Lakes con- 
st i tuted 74  percent of the  tota l  Togiak dis t r ic t  escapement (Table 7 ) .  

Spawning ground distribution did not differ markedly from that of 
19 65 when the majority of f i sh  spawned on lake  beaches .  Fifty-one percent 
of the  tota l  f i sh  were accounted for by peak aerial  es t imates  (Tables 9 and 
10) .  

~ o g i a k  Tributaries 

Peak aerial  estimates of red salmon for the  Togiak tributaries in 1965 
and 1966, and peak estimate ratios for t hese  two years  are  shown in  Table 5. 



The 1966 escapement of 13,100 red salmon to  the  Togiak tributaries, 
which i s  based solely on aerial  surveys,  constituted 11 percent of the  total  
Togiak district  escapement (Table 7). 

Kulukak River System 

Peak aerial  estimates of red salmon for the  Kulukak River system in 
1965 and 19 66, and peak estimate ratios for these  two years  are  shown in 
Table 5.  

The 19 66 escapement of 18,800 red salmon to  the Kulukak River system 
is based solely on aerial  surveys.  Red salmon escapement into the Kulukak 
system accounted for 15 percent of t he  total  Togiak district  escapement (Table 
7). 

SUMMARY 

1. The Alaska Department of Fish and Game continued aerial  survey of red 
salmon spawning grounds in  the  Nushagak and Togiak dis t r ic ts  for the  
seventh straight year.  

2. Red salmon escapement t o  the Wood River Lake was  1,208,700 and rep- 
resented 74 percent of the total  Nushagak district  escapement.  

3 .  Large escapements of over 100,000 spawners were accounted for in the  
Agulowak and Agulukpak Rivers for the  second straight year.  

4. Peak aerial  estimates in  the  Wood River Lakes accounted for 50 percent 
of the  total  escapement. 

5 .  Red salmon escapement t o  the  Igushik Lakes system totaled 206,400, 
representing 13  percent of the  total  Nushagak district  escapement. 
Peak aerial  estimates accounted for 45 percent of the total  escapement,  
which compares c losely with pas t  years .  

6 .  Only .3 percent, or 4,500 red salmon, of the  Nushagak district  escape-  
ment entered Lake Nunavaugaluk (Snake River Lake). 

7. The escapement of 161,000 red salmon to the  Tikchik Lakes system was 
10 percent of the  total  Nushagak district  escapement.  Forty-five percent 



of the f ish were accounted for by peak aerial  es t imates .  

8 .  An escapement of 50,200 red salmon was enumerated for the first  time 
by a counting tower on the Nushagak River system. Adverse weather 
and water conditions prohibited aerial  surveys.  

9. The esczpement of 9 1,100 red salmon t o  the  Togiak Lakes represented 
74 percent of the  total  system escapement.  Peak aerial  es t imates  
accounted for 51 percent of the  counted escapement. 

10 .  The Togiak tributaries and Kulukak River system received escapements 
of 13,100 and 18,800 red salmon, respectively.  
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Table 1. Co~iipa~ison o f  Peak Red Salmon Spawning Gyound 
Estimates i n  the  Wood River Lakes, 1965-66. 

- --- 
1 9  6 5 -- 1 9  6 6 Ratio 

Area Date No. E s t .  Date No. Fs t .  1366/1965 

WOOD RIVER LAKES 

Wood River 

LAKE ALEIWAG I K  : 
Mission Creek 
Eagle Creek 
Hansen Creek 
Happy Creek 
Bear Creek 
Yako Creek 
Whitefish Creek 
Whitefish Creek Lake 
Ice  Creek 
Sunshine Creek 
Northshore Creeks 
Northshore Beaches 
Southshore Beaches 
Yako Beach 

Agdowak River and 
Lower River Bay 

LAKE NERKA: 
Feno Creek 
Upper River Bay, N.W. 
Upper River Bay, S.E. 

. Allah Creek Beach 
Ross Creek-Pike Creek 
Pike Creek 
S tova l l  Creek 
S tova l l  Lake 
Bear Creek 
Bear Creek Lakes 
Teal Creek 
River Bay-N4 Beach 
N4-N6 Beach 
Pick Creek Beach 



Table  1; (Corl-L-inued) 

1965 19 6 6 -- R a t i o  

- Area Date No, E s t .  Date No. E s t .  1966/1965 - 

Pick  Creek' ,  
Elva Creek Beach 
Elva  Creek 
Amakuk A r m  
A~iakuk h m - O t t T s  Bay 
O t t T s  Bay 
O t t T s  Bay-Agulukpak R. 
Kema Creek 
Ke~na Creek Lake 
Hidden Lake Creek 
Hidden Lake 
Anvi l  Bay 
Anvil- Bay-Elbow R. 
Elbow Pt .  -Lynx Creek 
Lynx Creek-Teal Creek 
Lynx Creek 
Lynx Lake 

LAKE N E U  TOTAL 63 ,OJ.O 127,630 2.03 

L i t t l e  Togiak R ive r  8/23 8,000 8/19 9,000 1.13 

LITTLE TOGIAK LAKE: 
A Creek 8/19 1 0  8/12 1 0  0 
B Creek 8/19 0 8/12 0 
C Creek 8/19 170 8/19 250 
L i t t l e  Togiak Creek 8/2 3 700 9/ 1 100 
Northshore  Beaches 8/23 3,260 9/ 1 2,130 
Southshore  Beaches 8/30 2,120 9 / 1  1,530 

, D Slough Beach 8/30 15,000 9/ 1 12,500 

LITTLE TOGIAK LAKE TOTAL 21,260 16,610 -78  

Agulukpak R ive r  8/30 120,000 8/31 100,000 - 8 3  

LAKE BEXERLY: 
Hardluck Bay 
Sam's ~ e a c h -  
Golden Horn 
S i l v e r  Horn 
B-12 Beach 



Table  1.. (Continued) 

- 
1965 1966 . - R a t i o  

Area - Date - Uo. E s t .  Date No. E s t .  1966/1965 -* 

B-9 Beach ., 8/3 0 40 9/ 1 4,300 
Anniversary Bay 8/3 0 0 9/ 1 30 
Tsun Creek 8/3 0 1 ,100 9 / 1  1,500 
Moose Creek 8/18 1 ,660  8/19 4,000 
Hope Creek 8/23 200 8/19 2,700 
Hope Creek Lake 8/23 200 8/19 250 
Misce l l aneous  80 400 

LAKE BEVERLY TOTAL 25,780 99,520 3.86 

Peace R ive r  

LAKE MIKCHALK: 
Narrows 
Northshore  Beaches 
Southshore  Beaches 

LAKE MIKCHALK TOTAL 

Wind R ive r  

LAKE KULIK: 
KS Creek-Grant R, 
Grant  River-K11 Creek 
K l 1  Creek-K10 Creek 
K10 Creek-K4 Creek 
K4 Creek-K2 Creek 
Southshore  Beaches 
K l  Creek 
K2 Creek 

LRKE KULIK TOTAL 7,940 21,540 2.71 

Grant  R ive r  

WOOD RIVER LAKES TOTAL 435,830 607,630 



T a b l e  2 ;  Compar i son  o f  P e a k  Red S a l m o n  Spariming GI-ound 
E s t i m a t e s  in -the Igushi lc  L a k e s ,  19  65-66. 

R a t i o  D 6 L -  -- 
AY e a - D a t e  No. E s t .  Date No. E s t .  1.9GG/1965 ----- 

IGUSHIK LkXES 

Ipsl-rik R i v e r  200 8/ 6 0 

LAKE iQmNKA: - 
Longarm C r e e k  
Middle C r e e k  8/17 200 8/ 6 600 
S o u t h  C r e e k  8/17 1 6 0  8/ 6 1 ,800  
Amanka B e a c h e s  8/17 1 , 1 2 0  8/3 1 9 00 

LAKE AMANKA TOTAL 4,080 6,800 1 .67  

KATHLENE RIVER: ---- 
Lower  R i v e r  
U p p e r  R i v e r  
Ongoke R i v e r  

KATI-ILENE RIVER TOTAL 

LAKE UALIK: - 
F r a n c e s  C r e e k  
W e s t s h o r e  C r e e k s  
W e s t s h o r e  B e a c h e s  
E a s t s h o r e  C r e e k s  
E a s t s h o r e  B e a c h e s  

LAKE UALIK TOTAL 

IGUSHIK LAKES TOTAL 

6,400 
7, GOO 
7 100  ---- 

21,100 

6,300 
1 , 8 0 0  

40,000 
420 

6,600 

55,120 

80,500 



Table 3; Comparisorl o f  Peak Red Salmon Spa~\lnitlg Ground 
Estimates i n  L d c e  Nuiiavaugal~ik, 1 9  65-66. 

- I 9 b 5  - l Y b b  l i a t i o  
Area Date ---.------ No.  st, Date No. E s t .  19GG/1965 

-. LAKE hRJhrAVAU GALUK 

Snake River 8/17 200 0 . O O  

LAKE NUNAVAUGALUK : 
Snake River-Eagle C r .  
Eagle Creek 
Eagle Creek Lake 
Westshore Beaches 
K i l l i a n  Creek 
Eas tshore Beaches 
East Creek 
Sou thshore Beaches 

LAKE NUNAVAUGALUK TOTAL 7,480 2,790 .37 

LAKE NUNAVAUGALUK 
SYSTEM TOTAL 



T a b l e  4.' C o n i p a r i s o n  o f  Pealilc R e d  S a - h o n  S p a w n i n g  G r o u n d  
E s t i m a l - e s  i n  the Tililcchrik L a k e s ,  1965-66 ,  

---- 
1 9 6 5  ---- 1 9 6 6  ----- R a t i o  

-- . Area ---- Date No. E s t .  Date Xo, .- - Es-i-. -- 1966 /1965  

T II(C1-I IK LAKES 

Nuy,&uk R i v e r  0 

TIKCHIK L f W :  
, C r e e k  A 

C r e e k  I3 
C r e e k  C 

TIKCHIK LAKE TOTAL 

T IKCHIK RIVER: ---- 
T i k c h i k  R i v e r  
Cow C r e e k  8 / 2 1  

TIKCHIK RIVER TOTAL 

NUYAKUK LAKE: 
N o r t h s h o r e  B e a c h e s  8/2 8 
S o u t h s h o r e  B e a c h e s  8/2 8 
P o r t a g e  Arm 8/2 8 
M i r r o r  Bay 8/2 8 
Rap i ds 8 / 2 1  

NUYAXUK LAKF, TOTAL 

LAKE CHAUEKUKTULI : 
C r e e k  No. 1 
Allen R i v e r  B e a c h  8/2 8 

. Allen R i v e r  8 / 2 1  
N o r t h s h o r e  B e a c h e s  8/2 8 
S o u t h s h o r e  B e a c h e s  8/2 8 

LAKE CHAUEKUKTULI TOTAL 

TIKCHIK LRKES TOTAL 



Tabl-e 5; Comparison of  Peak Red Salmon Spawning Gyound 
Estimates i n  t h e  Togid< D i s t r i c t  , 1965-66. 

1965 -- 1 9 6 6  Ratio 
Area Date No.  st. Date No, E s t .  1966/1965 

TOGIAK LAKES 

Togiak River 8/2 0 

TOGIAK LAKE: 
Outlet-Jondik Creek 
Jondik Creek 8/20 
Jondik &.-Bruin C r .  
Bruin Cr.-Middle P t .  
Middle Pt.-Sunday C r .  
Northshore Beaches 
Westshore Beaches 
West Creek 8/2 4 
West Lake 8/2 4 

TOGIAK LAKE TOTAL 

Z w i s  chen River 8/2 0 

UPPER TOGIAK LAKE: - 
Zwischen R.-Budole C r .  
Budole Cr.-Upper Togiak C r .  
Northshor e Beaches 
Makoo Creek & Ponds 
Upper Togiak Creek 
Westshore Beaches 

UPPER TOGIAK LAKES TOTAL 

TOGIAK LAKES TOTAL 

TOGIAK TRIBUTARIES 

TOGIAK TRIBUTARIES: 
Gechiak Lake 8/24 
Ongivinuk Lake 8/29 
Pungokepuk Lake 8/2 0 
Miscellaneous 

TOGIAK TRIBUTARIES TOTAL 



Table 5.' (Continued) 

3-9 6 5 -- 19 66 R a t i o  - --- 
Area  Da te  N o .  E s t .  Date No. $st. -- 1966/1965 

K U L U W  RIVER SYSTEM 

KULUIGX RIVER SYSTEM: --- 
KuLulcak River 8/20 9 50 8/11 0 1 

8/20 730 8/11 4,200 ) 
2.50 

Kulukak Lake 
T i the  Creek Ponds 8/20 5 60Q 8/11 LI-,a .77 

KULULW( SYSTEM TOTAL 7,280 8,500 



T a b l e  6 .  T o t a l  P o p u l a t i o n  E s t i m a t e s  o f  Red Salmon i n  the  Nushagak D i s - t r i c t  , 
1965-66. 

1 9  6 5  1966  1966  P e r c e n t  o f  P c r c c n t  o f  
T o t a l  Pop. R a t i o  P y e l i m i n a r y  T o t a l  Pop. T o t a l  Pop. Nushag* Dis t r i c  t 

A r e a  Adj.  E s t .  1966/1965 E s t i m a t e  A y  

WOOD RIVER LAKES 

. 7 1. 
6.13 
10.79 
2 5 . 14 

.9  8  
1.3G 
6 .75  

1 5 .  911- 
. 98  
. GI- 
. 25  

3 .68  
. 80  

Wood R i v e r  
Lalce A l e k n a g i k  
Agulowak R i v e r  
Lake Nerka  
L i t t l e  T o g i a k  R i v e r  
L i t t l e  Tog iak  Lake 
Agulukpak R i v e r  
Lake B e v e r l y  
P e a c e  R i v e r  
Lalce Mikchalk 
Wind R i v e r  

, Lake K u l i k  
G r a n t  R i v e r  

0 

WOOD RIVER LAXES 
TOTAL 

I G U S K I K  LAIES 

I g u s h i k  R i v e r  
Lake An~anlca 
K a t h l e n e  R i v e r  
Lake  Ualik 

IGUSHIK LAKES TOTAL 

LAKE NUNAVAUGALUK 

Snake  R i v e r  
Lake  Nunavaugaluk 

LAKE NUNAVAUGALUK 
TOTAL 1 2 , 0 0 0  



T a b l e  6. (Cont inued)  

1965  19  66 1 9  66 P e r c e n t  of Pe rcen- t  o r  
T o t a l  Pop. K a t i o  P r e l i m i n a r y  T o t a l  Pop. T o t a l  Pop. Nushagalt D i s - t r i c t  

Area  Adj ,  E s t .  1966/1965 E s t i m a t e  Ad,i, E s t .  Adj. E s t .  -------- T o - t a l  --- 

T i k c h i k  Lake 27,300 
T ikc i l i l c  R i v e r  26,200 
Nuyalcuk Lake 88,800 
Lake Chauekulctul i  60,800 

TIKCHIK L m S  TOTAL 203,100 

NUSHAGAK-MULCHATNA 
SYSTEM TOTAL 

1 

N NUSHAGAK DISTRICT 
P TOTAL 
I 



T a b l e  7. T o t a l  P o p u l a t i o n  E s t i m a t e s  o f  Red Salmon i n  the Togiak  D i s t r i c t ,  1965-66. 

19  65  1966 1966 P e r c e n t  o f  P e r  cen-t o f  
TotaJ- Pop. R a t i o  P r e l i m i n a r y  T o t a l  Pop. T o t a l  Pop. Tog iak  D i s t r i c t  

Area  Adyj . E s t .  1966/1965 E s t i m a t e  Adj. E s t .  Adj. Es-t. T o t a l  

TOGIAK LAKES 

Togiak  R i v e r  300 1 - 2 5  3 75 400 . 4 4  .33  
Togridc Ldcc 54,300 - 9 2  49,956 48,000 52.69 39.02 
Z w i s  clren R i v e r  22,700 .85  19 ,295  19 ,000  20.86 15 .45  
Upper Togic& LL&e 11,100 2 - 1 5  23,865 23,700 2 6 - 0 1  19 .27  

TOGILXK LAKES TOTAL SS, 400 9 3 , 4 9 1  91,100 100.00 74.07 

TOGIAK TRIBUTARIES 

, Gechidc  Lake 4,100 . 1.75 7,175 7 ,200 54.96 5 .86  
Ongivinalc LL&e 3,300 1.23 4,059 4 ,100 31.30 3.33 

LV Pungolcepuk Lalce 7 0 0 2.52 1,764. 1 , 8 0 0  13 .74  1.46 
' Miscel - laneous  - 0 0 . O O  . O O  . 

TOGIM TRIBUTARIES 
TOTAL 8,100 

Kulukak R i v e r  1 ,800)  
I(ul~Gca1c L& e 1 ,800)  

2.50 

Tit-he Crcelc Ponds 12 ,700  .77 

I(ULUI(AI( SYSTEM TOTAL 16,300 

TOGIAIC DISTRICT TOTAL 112,800 

KULUKAK SYSTEM 



Table 8. Comparison of To ta l  Population Estimates of Red 
Salmon and Population Estimates Derived by t he  
Chain-Link Index i n  t he  Nushagak and Togiak 
D i s t r i c t s ,  1960-66. 

To ta l  Pop. Es t ,  E s t .  Tota l  Pop. Error  
Year by Tower Counts by Chain-Lid< Index No. o f  Fish Percent 

WOOD RIVER LAKES 

Aver age - .2 

I G U S H I K  LAKES - 

Average 

Aver age -t 6.0 

Average -t 6.4 



T a b l e  8. (Con-t inued) 

. -- ---.---- 
Total Pop. Es t. Est, Total Pop. - Error 

Year by Tower Courlts b y  Chain-Link  Index No.of F i s h  ------ Percent - 

Average + 4.1 

TOTAL 

Average + .6 



T a b l e  9 .  Comparison o f  T o t a l  P o p u l a t i o n  o f  Red Sahno11 with Sum 
of  Pe'ak Survey  E s t i m a t e s  i n  t h e  Nushagak a n d  Togiak  
D i s t r i c t ,  1966. 

T o t a l  Pop. E s t .  S m  o f  Pealc Peak  Accounted  . 
Area  by Tower Count Survey  E s t i m a t e s  f o r  b y  Peak E s t .  

Wood R i v e r  Lakes  1 ,208,700 607,630 50.27 

I g u s h i k  Lakes  206,400 91 ,910 44.53 

T i k c h i k  Lakes  161,000 72,360 44.94 

Tog iak  Laltes 91 ,100 --...a.-- 45 980 -- 50.47 

TOTALS 1 ,667 ,200 '  817,880 49 .06 



Table  10 .  Compav<.son o:E Total- Popu.l;~t i o n  of  Red Salmon by Tower. 
.Co~rrl-ts wiC-11 S r ~ n  oJI Peal< S ~ ~ r v c y  Est r i .matcs  in tllc Nushagak 
and Togid< D i s  t r i c - t s  , 1.9 53 -66. 

----. . ------ -----. ------ - ------- - 
Pevcent Acco~mi-ed  fol l  by Peal< S W v q  Estimates ___-_*_-______.___.-_-- ---- - 1------- --. ---- ------- 

Year ldood River Igushj k Rj ver L a k e  Euxavau~alult Tiltchik Ilaltes T o g i d <  Laltcs 
=---- ----- --------- -&L ------ --*------ 

Geometric 
M e  an 45.50 45.29 51.88 

Note: Percent accounted f o r  by peak survey es t imates  a r e  der ived  only 
on systeins with tower counts,  



T a b l e  11. P e r c e n t  age D i - s t r i b u t  i o n  of Recl Salmon Spanlners  i n  
T h r e e  Mc~joll  Types of S p a ~ v n i n g  A r e a s  i n  the  Nushagdilc 

. a n d  T o g i d <  D i s t r i c t s ,  1959-1-966. 

----- 
Sp a~vnin&es-- T o t a l  Pop. E s t .  

Yea r  - .  Bedchc s Rf v e v  s C~_C_E-% _ _ _ - - - . - - - - - ,  by Tower  C o u n t s  

WO9D RIVER LAICE&/ ---------- 

2 1  Average-  

LAKE NUNAVMJGALUK - . .---.. 

2/ 27 -67  Aver  age- 67.76 3.. 54 28,800 



Table 11. (Corli-inllcci) 

------ --. 
Spa~vniap Ape a . - - - - - - - - - 3 - - . - - - t ~  Total  Pop. E s  t, 

Year - Creeks Beaches Rive?:s ---------- .a Tower Counts -- 
T JKCW lK I~XE$/ - ---- ----- 

2 /  Average- 

&' TOTAL 

TOGIrlK LAKES ---- 

l/ River spawning category includes t h e  Narrows on Lake - 
Miltchalk. 

2 /  Geometric mean. - 
3 /  Ongoke River population included i n  creek spawning category. - 
4/ Aeria l  survey estimates.  - 
5/ Rapids between Nuya...uk Lake and Lake Chauekdxtuli i s  included - 

i n  r i v e r  spawning category, 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
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